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IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
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ENGINEERING PROJECT AUTHORIZATION 



PROJECT NO: CSUP-1S PROJECT LEADERS): Y^ Y^p 



TITLE: 7 7/§ IADC 5-17 CUTTING STRUCTURE OPTflVnZATTON fo x ?CTT.T.F1*) CODE: 



OBJECTIV ES 



Utilize the IDEAS program and IDEAS lab facilities to design, analyze and optimize a new 7 7/8 TCI cutting structures) targeted to 
increase the rate of penetration, footage, and durability compared to flic curreijtly available IADC 5-1-7 typeprodncts (espec airy the 
ReedHP5tX). Itetrvely field test meso new detigns with the ultimate goal of establishing a 15% to 20% performance tttff raxual with 
our cornpethor's products and acWitionally providing firoctiorial feedback fonr contimnng IDEAS systems development 



CUSTOMER NEEDS ADDRESSED' 



1) Performance 

2) Reliability 

I TRANSLATION: 



1) I nc reased ROP 

2) Improved Hfc and footage 

3) Consistent dull condition 



1) Performance Reports 

2) Analytical/Statistical Report* 

3) Lab Tests 



BENEFITS/PAIN: 



Project benefits are to: 1) establish a performance advantage over onr competitors in the 7 7/8 IADC 5-1-7 product range, 2) increase 
marketshaxe/revennes in the domestic Td rnarket, 3) farther promote the utilization of the IDEAS program and lab tn improv t product 
performance, and 4) enhance our customer's perception of Smith as a loader in technological development Potential pain is c (mtrmied 
lost nmkelsriare/revemies to Reed and other competiton who dominate the market for 7 7/8 5-1-7 type products. 



DESIGN INPUT ACCEPTANCE: PROJECT AUTHORIZATION APPROVAL: 



Project Team Leader Date VJ\ Engineering Smith Tool 



Date 
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CalcCtlatldn Summary 
ct: . /flShlaa 

ter of Bit: 7.87 (in) [200 (mm)] 

t on Bit: 42000 (lb£) [19051 (kgf ) ] 

utions per minutes 85 (xpro) 
utions of Simulated: 30 (rev) 

ess coefficient of Rock: 134954 (lbf/in2) [930.5 (Mpa) ] 

ritical Contact Depth of Rock: 0.054 [in] [1.4 (mm) 3 

breakage Factor of Rock: 95.006 (Mpa/ium) 
ole ar a: 48.707 (sq.in) 
CutArea Coverage 



\ sq« in; 


ft 










13 • 1 / 


**1 1 A 
-? 1 • 14 










1 c 01 
10 t 91 


A "71 










lQ » 0 0 


Jo. Jb 










lb . £, b 


37 . 48 










18 . 62 


38 ,22 










on s a 


42 ,37 










20 . 80 


4 o o^ n 

42 .70 










O n. 

2 0. 67 


A O- 4 4 

42 »44 










2U . 47 


42 . Do 










On n n 


a o m 
42 . 91 










O o n c 


Jl C O O 

45 .27 










OA 1C 

20-75 


a o c n 
42 . 60 










on a a 

20 . 94 


4 O A A 

42 . 99 










21.75 


44.66 










21.96 


45.08 










21.39 


43.92 










20.92 


42.95 










21.04 


43.19 










21.31 


43.76 










20.39 


41.87 










20.88 


42.87 










21.13 


43.38 










21.04 


43.20 










20.42 


41.93 










21.65 


44.45 










21.18 


43.48 










21.44 


44.03 










21.17 


43.45 










21.24 


43.61 










21.24 


43.61 










.ge of Coverage for 


Bit: 


42.09 % 






ge of Coverage for 


Each Row: 






Row 


Rutin 


Rmax 


C.Avr 








(in) 


(in) 


(sq. in) 


% 


% 


1 


3.886 


3.937 


0.002 


0.12 


0.00 


2 


3.726 


3.937 


0.019 


0.36 


0.04 


3 


3.154 


3.851 


2.148 


14.02 


4.41 


4 


2 .055 


2.815 


3.266 


28.08 


6.71 


5 


0.773 


1.42B 


0.829 


18.30 


1.70 


6 


0.210 


0.704 


0.034 


2.40 


0.07 


1 


3 .884 


3.937 


0.005 


0.36 


0.01 


2 


3.484 


3.937 


1.838 


17.40 


3 .77 


3 


2.488 


3.247 


3.813 


27.88 


7.83 


4 


1,205 


1.852 


1.550 


24.95 


3.18 


5 


0.229 


0.690 


0.045 


3.38 


0.09 


1 


3.884 


3.937 


0.003 


0.24 


0.01 


2 


3.534 


3.937 


0.388 


4.09 


0.80 


3 


2.832 


3.595 


3.777 


24.51 


7.76 


4 


1,595 


2.319 


2.497 


28.04 


5.13 


5 


0.429 


0.972 


0.212 


8.90 


0.44 


•enetration Depth 


0.249 


(ft) 


[76 (mm)] 
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1.2581 
1.2223 

inq Brittle Pile Size 5003400 (bytes) 

cal Brittle Pile Size 3705012 (bytes) 

Contacted Times 849 (times) 
Ct Percentage of Sbell to Rock 23.5833 % 
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Calculation Summary 
ct; ,/fl5hl7 

ter of Bit: 7.87 (in) [200 (mm)] 

t on Bit: 42000 (lbf) [19051 (kgf)] 

utiona per minute: 85 (rpm) 
utions of Simulated: 30 (rev) 

ess coefficient of Rock: 134954 (lbf/xn2) [930.5 (Mpa) ] 

ritical Contact Depth of Rock; 0.054 [in] [1.4 (mm)] 

breakage Factor of Rock: 95.006 (^pa/mm) 
ole area: 4B.707 (sq.in) 

CutArea Coverage 

(sq.in) % 



13 .15 


27 ,00 










13 .45 


27 . 62 










15. 99 


32 . 83 










17 . 90 


36.75 










19.16 


39.34 










18.72 


38 .44 










18 .10 


37,16 










19.03 


39 .08 










19.44 


39.92 










18 - 89 


38 77 










19 . 97 


41 01 










19 . 35 


39 72 










18.09 


37.13 










18.30 


37.58 










18.84 


38 .69 










18.07 


37.09 










19.37 


39.77 










19.20 


39.41 










19.96 


40.98 










19.21 


39.44 










19.38 


39.79 










20.33 


41.74 










18.94 


38.88 










19*49 


40.01 










19.73 


40.51 










19.20 


39.42 










19.99 


41.04 










19,19 


39.40 










20.25 


41.57 










19,06 


39.14 










ge of Coverage for 


Bit: 


38.31 % 






ge" of Coverage for 


Each Row: 






Row 


Rmin 


Rmax 


C.Avr 


Covl 


CovA 




(in) 


(in) 


(sq. in) 


% 


% 


1 


3.907 


3.937 


0.000 


0.00 


0.00 


2 


3.318 


3.937 


1.161 


8.22 


2.38 


3 


2.884 


3.572 


2.868 


20.54 


5.89 


4 


1.377 


2.045 


2.072 


28.87 


4.25 


5 


0.105 


0.554 


0.064 


6.85 


0.13 


1 


3.890 


3.937 


0.000 


0.00 


0.00 


2 


3.323 


3.937 


2.096 


14.95 


4.30 


3 


1.848 


2.593 


2.978 


28.63 


6.11 


4 


0.454 


1.014 


0.357 


14.24 


0.75 


1 


3.907 


3.937 


0.000 


0.00 


0.00 


2 


3.321 


3.937 


1.707 


12.15 


3,50 


3 


2.387 


3.150 


3.813 


28.75 


7.83 


4 


0.899 


1.533 


1.316 


27.14 


2.70 


enetration 


Depth 


0.149 


(ft) 


[45 (mm)] 


ge of HOP 


23.44 (ft/h) 


{7.14 (m/h)] 





of Cone Rotary Speed to Bit: 
Ratio 
i . O.&O/K 
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ing Bri£t;lp File Size 3660912 (bytes) 

cal Brittl File Size 2933052 (bytes) 

Contacted Times 1694 (times) 

ct Percentage of Shell to Rock 47.0556 % 
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Title: 077mf15h 




Number: CS-P-15 






EVra$Wtivwr Leader(s): YINGXIANG 




"'HZ*,' 






late: Mar.30, 1999 


Time: 9,00AM 


Place: ROOM2000 












i Design review 


> 



3' tUaiUI Lt'l'l 



1 I..! 



Time Alfotmonf 



► Review Product Brief □ PDP □ ECR □ CAR 



EPA © 0 



► Review 077-mf15h -83 Layout 



© 45min 



► p n discussion 



© 15min 



© 30min 



© 



© 



► Recap Meeting and Action Items 



© 5 min 



(Affln'dancso 




ame: 

im Minikus 



Name: 

John Williams 



?arv Garcia 



Dennis cisneros 




ture: 



red Garbrecht 



cott Mcdonough 

van Chenevert 



fa £<&^r Gary Portwood 
/ Paul Wood 




' si 



1 *!W!«!3 K"E!T«L. ''' "^^^'^^j'jjpi^lL 



[] Unconditional Approval ^^Conditional Approval Q Another Design Review Requir ed 

(No change required) (Action items must be completed) (Redesign and conduct another design review) 




lanager/Supervisor Signature: 
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Title: 077mf1Sh 



Number: CS-P-15 



Date: March 30, 1999 



/"e* - ft 



.ptian Tafcen: ■ ,:. ;.un; . «.■... ■ ■•vlf!.^ 



y** ■ ft/^/ ^ ^ 

-4. 



roject Leader's Signature: ^X'—y Y r c -^y ^ Date: V -+tz - ? ^ 
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Project Information: 



Title: 077rnf15h 



Page: ti 




Number: CS-P-15 



Date: March 30, 1999 



.ction Items: 



ction Taken: 



Fftkf»n- ^ 



;tion Taken: 



;tion Taken: 



:ti n Taken: 



;tion Taken: 



:tion Taken: 



:tion Taken: 



;tion Taken: 



ction It ms Addressed: 



eject Leader's Signature: 



Date: 



PAGE 2/41 1 RCVD AT 5/24/2004 2:32:22 PM pastem Daylight Time] ' SVR:USPT0-EFXRM/2 1 DNiS:8729306 1 CSID:71 32288778 * DURATION (mm-ss):39-30 



05/24/2004 13:30 FAX 7132288778 

if 



OSHA & MAY L.L.P. 



@}003/041 




Smith International, Inc. 
CONFIDENTIAL « er test plan » for internal use only « 



Page 1 of 2 
4/1339 



lumber: 5754 



INCOMPLETE 



04/13/99 



077 | Typ*: MF15H 


Mfr.STC |EO: 25482 | Project: CS-P.15 


Product Type; RDF 


1: | BOM 2: 


BOM 3: 


Plant: 


Project Engfneen YU 


*Q XIANG 


•f ER: NEW CUTTING STRUCTURE 





sed DRB Date: 00/00/00 



tigination Dote: 00/00/00 



ISSUED 
APR 2 1 1999 
ENGRG. HOIiSTDH 



Quantity of Runs for Rigorous Test Analysis: 



PM Prioritization Date: 00/00/00 



DDQP Date: 0OVOQ7OO 



EO Completion Date: QQ/0Q/0C 



DISTRIBUTION OF RIGOROUS TEST BITS 



District Code 



District Name 



| Est. Production 



joo/oo/oo 



Quantity 



DESIGN OVERVIEW 



Meeds Comments: 
ROP from reed 51 xbi( 



imarK Comments: 
P51Xand HP51XM 



and Measure Comments: 

e market share of fl5h bit, using ideas program as tool for new cutting structure devefpment 
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Smith International, Inc. pag^cr* 



4AI3.99 



CONFIDENTIAL « er test pun » for internal use only « 



alton and Lithology Comments: 

d try H first in the area where f 1 Sh standard bit drills softer formation, such as Canada, if the cutting struture holds itself, then it should be able o 
sted in other tough fl 5h bit area. 



ig Practices and Conditions Comments: 
H fl 5h drilling practices should work for this bit 



ISSUED 
APR 2 1 1999 
ENGR6. HOUSTON 



SPECIFIC DESIGN CHANGES/FEATU RES 



ription of each Change or Feature: 

jft is totel difTeret from our standard f1 5h bit in Inserts counts, row counts. 



rtive of each Change or Feature: 

felop a bit which can compete with 51 x without mud pick feature 



FIELD ENGINEERING INSTRUCTIONS 

ational Parameters for ER Test Comments: 
:as standard F15H and benchmark bits. 



>rttng, Analysis, and Evaluation Requirement Comments: 
oncfitions. wear restetence. and ROP are the most important for evaluation 



3tt Return Requirement Comments: 
n every bft to Houston for evaluation, 



DESIGN REVIEW BOARD 



al DRB Date; 00/00/OQ 



DRB Results: 



Review Board Comments: 
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I 2 1 1999 
la HOUSTON 

REQUESTED DATE: ^ ^.^ $>5 
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Sj 005/041 



ENGINEERING ORDER 



NO. & I 4c< r<* 



SHEET. 



-CF / 



.NEW PRODUCT 
. NEW SEARING NO. 
.NEW FORGING NO. 



ER.NQ ?7£4. 



E.CR. no. 



. NEW RQM. NO. 
. NEV/ PART NO. 
, NBV OWG. Ntt 



. RQM. CHANGE 
. PART CHANGE 
. OWG. CHANGE 



FORGING CHANGE 

5OTUS CHANGE 

A PRODUCT REDESIGN 



SIZE / TYPE t)77 AfX/rX/ 



_BEARtNG NO, - o rff-o 



TITLE 

PROJECT NO. 



DESCRIPTION: 



NEW 



il/F*RS£OE5 



010 



REASON: Ao^^^cJs rjU_^ 



NEW 



OLD 



pISPOSmON OF AFFcCTEO PARTS: 



drawing no 



DRAWING NO. 



LTR. 



1 tf&J,<t^J*o 



R£v. 

an. 



ixr. 



PREPARED SY: 



APPROVED BY. 



- DATE; ^ ^ ^> - y ? 



CONFIGURATION 
MANAGEMENT 



PJIGEMrKVDAT 
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Depth In C mperl on 
ER5754 - LX4911 



F otag C mporls n 
EB 5754-LX4911 





ER67S4 F16H HP51X 



F16H HP81X 



HOP Comparison 
ER5754- LX4911 




ER5754 F15H HP51X 
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0 . Jft^JjJj^j^^y ^ 



:m&? -^k^ 



ER5754 came from a 
project named "HP51X 
killer"in 1999 

It was the first bit 
designed fully using 
IDEAS . 

It hits homeruns in the 
fields of U.S. and 
Canada 

It is also a HP53X 
killer 
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0© 



m • 

WD 



as; 




4- 
T 




If} 

00. 



0> 

"S ^ o 

5 2 n ^ ^ 

W H FN 




ft 

69 



0) +4 

OX) 



5T S a> © 3 M 
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•AS Calculation Summary 
►jectx /users/ps9978/pr jflOtfsffgsitfllli^ offi**-^ * i 

meter of Bit t 7.87 (in) [200 (mm)] 

.ght on Bits 42000 (lbf) [19051 (kgf)J 

solutions per minute; 170 (rpm) 
'olutions of Simulated; 30 (rev) 

efficient of Rock-shell contact: 1 
•ehole area: 48.707 (sq.in) 

CutArea Coverage 

(sq.i^i) % 





*k J * /u 










ID* ?U 


. 09 










17.02 


36 .17 










lo .42 


37. 82 










18. 69 


38-38 










19.16 


39.34 










18 . 7o 


38.55 










20.28 


41.63 










19 .38 


39 . 78 










1 o c c 


40. 15 










19 .25 


39*52 










19 . 68 


40.41 










17 . 85 


36. 66 










19.17 


39.36 










19.07 


39.16 










IB. 16 


37.29 










18.46 


37.91 










19.47 


39.97 










17-41 


35.74 










19.70 


40.44 










20.02 


41.10 










18.61 


38.20 










17.42 


35*77 










IB. 70 


3B.39 










17.05 


35.00 










19.61 


40.25 










19.62 


40.28 










19.37 


39.77 










19.82 


40.68 










19.86 


40.81 










of Coverage for 


Bits 


38.90 % 






of Coverage for 


Each Row: 






Row 


Rmin 


Rraax 


C.Avr 


Covl 


CovA 




(in) 


(in) 


(sq.in) 


% 


% 


1 


3.B52 


3.937 


0.002 


0.07 


0,00 


2 


3.696 


3.937 


0,177 


3.05 


0.36 


3 


3.162 


3.937 


1.950 


11-28 


4.00 


4 


1.584 


2.658 


2.765 


20,82 


5.68 


5 


0-232 


0.896 


0.186 


7.91 


0.38 


1 


3.865 


3.937 


0.003 


0.17 


0.01 


2 


3.716 


3.937 


0.150 


2.83 


0.31 


3 


3.139 


3.937 


1.841 


10.37 


3.78 


4 


2.299 


3.277 


3.582 


20.91 


7.35 


5 


0.429 


1.377 


0.984 


18.31 


2.02 


1 


3.865 


3.937 


0.0b2 


0.09 


0.00. 


2 


3.704 


3.937 


0,126 


2.24 


0.26 


3 

A 


3.154 


3.936 


2.060 


11.83 


4.23 
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: Penetration Depth 0.285 (ft) [87 (nan)] 

TO fit ROP 85-48 (ft/h) [26.05 <m/h) ] 

■rage Penetration Depth 0.253 (ft) 
xage HOP 86,13 (ft/h) 



Row 


Fz_jnax 


Fz_median 


Fz_aver Count a 


Angle 




27,921 


9.409 




9.789 






JL 




0,001 




0.002 


22 


0.00 


2 


0,507 


0.015 




0.036 


11 


0 00 


3 


13.478 


1.738 




2.335 


11 


0 • 00 


4 


24.115 


6.980 




7 .451 


9 


0 . 00 


5 


7.583 


0,790 




1.23S 


1 


0 .00 




33.017 


15,419 




15.681 






1 


0.102 


0.001 




0.003 


22 


0.00 


2 


0.606 


0.015 




0.035 


10 


0 00 


3 


12.631 


2.089 




2,755 


10 


0.00 


4 


31.227 


9.346 




10.067 


11 


0.00 


5 


13,728 


3.925 




4.008 


4 


0. 00 




30.458 


15.388 




15.383 






1 


0.071 


0.001 




0.003 


22 


0 00 


2 


0.542 


0-011 




0.030 


9 


0.00 


3 


13.085 


2,813 




3.330 


9 


0. 00 


4 


17.166 


5.811 




5.626 


9 


0 . 00 


5 


22,570 


6.945 




7.075 


7 


0.00 


6 


1,179 


0.294 




0.355 


1 


0 . 00 


Row 


Xnsert 


Forces 


Fx__aver 


Fy_aver 


Fz^ aver 




1 






0.110 


0.004 


0.002 




2 






0.631 


0,041 


0.025 




3 






0.728 


0.118 


1.457 




4 






0.210 


0.074 


5.501 




5 






0,134 


0.238 


1.238 




1 






0.104 


0,005 


0.003 




2 






0-598 


0.037 


0.027 




3 






0.582 


0.117 


1.837 




4 






0-183 


0.066 


6.462 




5 






0.196 


0.047 


3,720 




1 






0.122 


0,006 


0.003 




2 






0.585 


0.036 


0.025 




3 






0.488 


0.119 


2.367 




4 






0.122 


0.097 


4.923 




5 






0.169 


0.075 


5.552 




6 






0.042 


0.161 


0.359 





10 of Cone Rotary Speed to Bit: 
a Ratio 

1.2201 
1.3316 
1.3274 

aping Brittle File Size 1476096 (bytes) 

tical Brittle File Size 13683936 (bytes) 

11 Contacted Tiro a 2021 (times) 

tact Percentage of Shell t Rock 56.13 89 % 
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\B Calculation Summary 
iect: ././offsetflOt 

aeter of Bit: 7*87 (in) [200 (mm)] 

jUt on Bit t 42000 (lbf) [19051 (kgf ) ] 

>lutions per minut : 85 (rpm) 
ilutiona of Simulated : 30 (rev) 

Efieient of Rock-shell contact: 1 
-hole area: 48.707 (sq.in) 



CutArea Coverage 


(sq.inj 


% 


A± .29 


43 . 70 


16.90 


34 . 69 


X / . OZ 


36.17 


IB A +\ 

Id . 4*5 


37 . 82 




38, 38 




39 , 34 


i 0 TO 


38 . 55 


tiO « *io 


41 ♦ 63 


1ft *S ft 

19 .38 


39.78 


19 . 55 


40, 15 


1 ft 

19 .25 


39 . 52 


19 . ©8 


40 . 41 


1 / . D3 


36 . 66 


19 * 17 


39.36 


19 . 07 


39.16 


18.16 


37.29 


ie,46 


37.91 


19.47 


39.97 


17.41 


35.74 


19.70 


40.44 


20.02 


41.10 


18.61 


38.20 


17.42 


35,77 


18.70 


38.39 


17.05 


35.00 


19.61 


40.25 


19.62 


40.28 


19.37 


39.77 


19.82 


40.68 


19.88 


40.81 



rage of Coverage for Bit: 38.90 % 
rage f Coverage for Bach Row^ 



Row 


Rmin 


Umax 


C.Avr 


Covl 


CovA 




(in) 


(in) 


(aq. in) 


% 


% 


1 


3,652 


3,937 


0.002 


0.07 


0.00 


2 


3.696 


3.937 


0.177 


3*05 


0.36 


3 


3.162 


3.937 


1-950 


11.28 


4.00 


4 


1.684 


2.658 


2.765 


20.82 


5.68 


5 


0,232 


0.896 


0.186 


7.91 


0.38 


1 


3,865 


3.937 


0.003 


0.17 


0.01 


2 


3.716 


3.937 


0.150 


2.83 


0.31 


3 


4 3.139 


3.937 


1.841 


10.37 


3.78 


4 


2.299 


3.277 


3.582 


20.91 


7.35 


5 


0.429 


1.377 


0.984 


18.31 


2,02 


1 


3.865 


3.937 


0.002 


0.09 


0.00 


2 


3.704 


3.937 


0.126 


2.24 


0.26 


3 


3,154 


3.936 


2.060 


11.83 


4.23 


4 


2.791 


3.707 


2.531 


13.53 


5.20 
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Penetration 


Depth. 


0.285 (ft) 


[87 (mm 


) ] 




fit ROP 


42.74 


(ft/h) [13.03 


(m/h)] 






cage Penetration Depth 0.253 


(ft) 






rage ROP 


43.07 


(ft/h) 








a Row 




Fzjiedian 


Fz_aver 


Counts 


Angle 




27*921 


9-409 


9.789 






1 


0.043 


0.001 


0.002 


22 


0.00 


2 


0.507 


0.015 


0.036 


11 


0.00 


3 


13.478 


1.738 


2.335 


11 


0.00 


4 


24.115 


6.980 


7.451 


9 


0.00 


5 


7.5fl3 


0.790 


1.235 


1 


O.OO 




33.017 


15.419 


15.681 






1 


0.102 


0.001 


0.003 


22 


0.00 


2 


0.606 


0.015 


0.035 


10 


0.00 


3 


12.631 


2.089 


2.755 


10 


.0.00 


4 


31.227 


9.346 


10.067 


11 


0.00 


5 


13.728 


3.925 


4.008 


4 


0.00 



0.00 
0.00 
0.00 
0.00 
0.00 
0,00 



1 

2 
3 
4 
5 
6 



30.458 

0.071 

0.542 

13.085 

17.166 

22,570 

1.179 



15.388 

0,001 

0.011 

2.813 

5.811 

6.945 

0.294 



15.383 

0.003 

0.030 

3.330 

5.826 

7.075 

0.355 



22 

9 

9 

9 

7 

1 



Row 


Insert Forces Fx_aver 


Fy_aver 


Fz_aver 


1 


0-110 


0.004 


0.002 


2 


0,631 


0,041 


0.025 


3 


0.728 


0.118 


1.457 


4 


0.210 


0.074 


5.501 


5 


0.134 


0.238 


1,238 


1 


0,104 


0.005 


0.003 


2 


0.598 


0.037 


0.027 


3 


0.582 


0.117 


1.B37 


4 


0.183 


0.066 


6.462 


5 


0.196 


0-047 


3.720 


1 


0.122 


0.006 


0.003 


2 


0,585 


0.036 


0.025 


3 


0.488 


0-119 


2.367 


4 


0.122 


0.097 


4.923 


5 


0.189 


0.075 


5,552 


6 


0.042 


0.161 


0.359 



io of Cone Rotary Speed to Biti 
b Ratio 

1.2201 

1-3316 

1.3274 

aping Brittle File Size 1476096 (bytes) 

nical Brittle File Size 13683936 (bytes) 

LI Contacted Times 2021 (times) 
nact Percentage of shell to Rock 56.1389 % 
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Proj ctlnformati n: 


Page: 1 


Title: 077f10t 




Number, cs-p-15 




ItVIRW 


Leaders): YINGXIANG 




fleeting Schedule: 


late: Feb. 10,2000 


Time: 9.00 <un. Place: room 2002 




fleeting Objectives: 


> 077 FlOt cutting structure design review 


» 


9 


tgenda Topics 




Time Allotment 


► Review Product Brief 


Spdp Decr Ocar Oepa 


O 10 



► information from the field 



© lOmin 



► Review new design 



© 45min 



► open discuss 



© 15min 



© 



► Recap Meeting and Action Items 



© 5 rain 



nvttees: (Attendance indicated Oy signature) 



fame: 



Signature: 



Name: 



Scott McD^om -jfi&f&f /u&4 



teoL Quirk re 





tesign R view Result: 

^1 Unconditional Approval 

(No change required) 



1 I Conditional Approval 

{Action hems must be completed) 



|~1 Another Design Review Required 

(RtdtsiRA and conduct another dtii%n review) 



fenfication: 



/lanager/Supervisor Signature: 



Date: 



i 
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Project Information; Page: 2 



Title: 077F1CK 



Number CS-P-15 



Date: Feb, 10, 2000 



kcti n Items: 



+ — ^ 

Taken: ° ' 



jction Taken 



£tion Taken: 



•etion Taken; 



iCtion Taken: 



iction Taken: 



iCtion Taken: 



Lction Taken: 



tction Taken: 



Action Items Addressed: 



*roject Leader's Signature: Date: 



PAGE 40/41 * RCVD AT 5/24/2004 2:32:22 PM [Eastern Daylight Trnie] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:7132288778 * DURATION (ram-ss):3M0 



05/24/2004 14: 08 FAI 7132288778 



OSHA & MAY L.L.P. 



041/041 



EiiiSMSTH TOOL 

engineering ord£r 


No.: 24017 

Sheet 1 of 1 




Location: PONCA 




PROJECT/BCR KO.: CS-P-15 


E.R. NO.: 5897 


seenrPE: 077 nor 


BEARING NO.; 525-0540 


TITLE: (DEALS BIT DESIGN 

description: — — " — — -J 



BIT FEATURES: 



ISSUED 
MAR 0 8 ZQOO 



CREATED A NEW BOM FOR 077 F10T TYPE BIT 



1. ) THIS NEW BIT CUTTING STRUCTURE IS DESIGNED TO GAIN HIGHER ROP - BETTER DULL 

CONDITION BY USING IDEALS SA CUTTING STRUCTURE ANALYSE TOOL 

2. ) NO TRUE CUT FEATURE * ROW COUNT.INSERT COUrfT ARE OPTIMIZED TO ACHIEVE 

HIGHER ROP. 

3. ) TWO NEW INNER ROW INSERTS - THREE DIFFERENT GAGE ROW INSERTS WITH DIFFERE MT 

DIA. - DIFFERENT LOCATIONS ALONG GAGE CURVE. 

4. ) THIS BIT ALSO FEATURES A NEW BRG WITH BULLET SEAL SIMILAR TO BRG 525-0560, 



PART* 


Rev. 


DRAWING a 


REV. 


PART* 
SUPeiCEDED 


DRAWING V 
SUPERCEDED 


DESCRIPTION 


0028557 












BOM FOR 077 F10T TYPE BIT NEW 
















0026846 




205380 








CONE 1 077 F10T ASSY NEW 


0026849 




205381 








CONE 2 077 F1QT ASSY NEW 


0026850 




2053B2 








CONE 3 077 F10T ASSY NEW 






205376 








CONE 1 077 F10T PROF. & DRILL NEW 






205377 








CONE 2 077 F10T PROF. & DRILL NEW 






205378 








CONE 3 077 F10T PROF. & DRILL NEW 






205388 








CONE BRG DETL- NEW 


0026B54 




205383 








LEG MACH DETL NEW 






205364 








JRNLMACHDETL NEW 






205385 








JRNL FINISH DETL NEW 






205366 








LEG REMILL DETL NEW 






205389 








SHALE BURN INSERT DETL NEW 


0026855 




□0026855 








AG PLT. SPfNODL BRG SLV NEW 


0026445 




□0026445 








TCI SRCVSB 1/2 DIA./.380GP/.320EXT. NEW 


0026289 




00026389 








TCI SRCVSB 3/16 DIA.A410GP/.430EXT. NEW 































=ASON= PRODUCT MANAGER'S REQ UEST 
SPOSITION OF AFFECTED PARTS: N/A 



Prepared Byr^ 



Approved By:' 



Date: 

OS MAR 



Date: 



00 



Configuration Mgmt: 

O r \ . i. 
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Smith International *** PONCA CITY *** Date: 08-MAR-0Q 

Smith Tool Indented Bill of Material Report Page: 1 

Item: 0026557 Size; 077 Type: F10T Features: 

EH: 5B79 I ADC; 437X Pin Size: 4 1/2 ERG #i 525 - -0540 

Rev: — BO: 24017 Status; E Rev Date: 06-MAR-00 

Item Description: 077 F10T ER5B79 2312 FPD/AG BRG/SF IADC 437X 



4EVEL COMPONENT REV DESCRIPTION QUANTITY UCM 





0096848 




1 CONE 077 F10T ASSEMBLY 

mmi VvWJflfl V f F 4 •mm W mm *l0BMlM0iJ * 


1 

mmm • 


000 




2 


D7O53S0 




DWG 1 CONE 077 F10T ASSEMBLY 

4a \%w0 f V VJ «^ Xmrm* -mitt W F J fa W • A k# avl ifal M A 








2 


D205376 




DWG 1 CONE 077 F10T PROF & DRILL 








2 


0009874 




SRTC TCI 1/2 FB 203 EXT/ 470 GP/GR 411H 


1 

X « 


ooo 


pa 

CmTm 


3 


D0009S74 




DWG SRTC TCI 1/2 FB.2 03 EXT 

Mir T\ \J kJ A » tm ma W mm tmm f mm Ik . mmt \J ^0 A 








j 






SPEC TUNGSTEN CARBIDE INSERTS 






PA 


<j 


50 - 6 (S) 




SPEC TUNGSTEN CARBIDE INSERTS 






An 


2 


0026445 

W W A W 




SCRVB TCI 1/2 FB .320 EXT/. 3 8 0 GP/GR 614 


9 . 


000 


EA 


3 


D002S445 




DWG SCRVB TCI 1/2 FB 320 EXT 








3 


3-1 




SPEC TUNGSTEN CARBIDE INSERTS 








3 


50-6 (S) 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


0026239 




SCRVB TCI 9/16 FB.430 EXT/. 410 GP/GR 614H 


14 . 


000 




3 


D0026289 




DWG SCRVB TCI 9/16 FB .43 0 EXT 








3 


3-1 

-J mm 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


3 


50-6 (S) 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


0022626 




RGCSS TCI 13/32FB ,230 EXT ,310 GP/GR 510H 


IB . 


000 


EA 


3 


D0022626 




DWG RGCSS TCI 13/32 FB .230 EXT 








3 


3-1 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


3 


50-6 (S) 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


9977707 


A 


F TCI 1/4 FB .000 EXT/. 190 GP/GR 311 


18. 


ooo 


EA 


3 


D9977707 




DWG F TCI 1/4 FS.000 EXT 








3 


3-1 


_ 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


3 


50-6 (S) 


_ 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


D093412 


_ 


CONE CARB DTL 








2 


D205365 


_ — 


CONE BRG DTL 










0026049 




2 CONE 077 F10T ASSEMBLY 


1- 


000 


EA 


2 


D2053B1 




DWG 2 CONE 077 F10T ASSEMBLY 








2 


D205377 




DWG 2 CONE 077 F10T PROF & DRILL 








2 


0000231 




C TCI 7/16 FB .204 EXT/. 410 GP/GR 510H 


2 . 


000 


EA 


3 


D092765 




MAIN ENGR DRAW 








2 


0026289 




SCRVB TCI 9/16 FB.43 0 EXT/. 410 GP/GR 614H 


25, 


ooo 


EA 


3 


D0026289 




DWG SCRVB TCI 9/16 FB .43 0 EXT 








3 


3-1 




SPEC TUNGSTEN CARBIDE INSERTS - 






EA 


3 


50-6{S) 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


0018265 




RGCSS TCI 3/6 FB .200 EXT ,310 GP/GR411 


15. 


000 


EA 


3 


D001626S 




DWG RGC TCI 3/8 FB .200 EXT. 








3 


3-1 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


3 


50-6 (S) 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


9977707 


A 


F TCI 1/4 FB .000 EXT/. 190 GP/GR 311 


15 .000 


EA 


3 


D9977707 




DWG F TCI 1/4 FB.000 EXT 








3 


3-1 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


3 


50-6(S) 




SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


D093412 




CONE CARB DTL 








2 


D205368 




CONE BRG DTL 










002695Q 




3 CONE 077 F10T ASSEMBLY 


1* 


000 


EA 


2 


D205382 




DWG 3 CONE 077 F10T ASSEMBLY 








2 


D205378 




DWG 3 CONE 077 F10T PROF & DRILL 








2 


9977315 


C 


SRTC TCI 7/16 FB .190 EXT/. 360 GP/r:R anW 




nnn 


sra 
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jEVEL COMPONENT REV DESCRIPTION QUANTITY UOEI 



3 


3-17315 


- 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


3 


50-6 (S) 


- 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


0026445 




SCRVB TCI 1/2 FB .320 EXT/. 380 GP/GR 614 


5.000 


EA 


3 


D0026445 




DWG SCRVB TCI 1/2 FB .320 EXT 








3 


3-1 


- 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


3 


50-6 (S) 


- 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


O0262B9 




SCRVB TCI 9/16 FB.430 EXT/ -410 GP/GR 614H 


13 


♦ 000 


EA 


3 


D0026289 


— 


DWG SCRVB TCI 9/16 FB .430 EXT 








3 


3-1 


- 


SPEC TUNGSTEN CARBIDE INSERTS 






SA 


3 


50-6 (S) 


- 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


0023857 




RGCSS TCI 7/16FB .250 EXT .310 GP/GR 510H 


18 


. 000 


EA 


3 


D00238S7 




DWG RGCSS TCI 7/16 FB .250 EXT 








3 


3-1 


- 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


3 


50-6{S) 


- 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


9977707 


A 


F TCI 1/4 FB .000 EXT/. 190 GP/GR 311 


18 


. 000 


EA 


3 


D9977707 


— 


DWG F TCI 1/4 FB.000 EXT 








3 


3-1 


- 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


3 


50-6 (S) 


— 


SPEC TUNGSTEN CARBIDE INSERTS 






EA 


2 


D093412 


w 


CONE CARS DTL 








2 


D205388 


— — 


CONE BRG DTL 










0026854 


— 


LEG 077 OSVB/32.5 JRNL/.312 OFFSET/2 . 3 60 -C 


3 


.000 


EA 


2 


D205383 




DWG LEG 077 FluT DOMEVENT W/ SHALE GROOVE 








2 


99917B0 


A 


LEG FORG/OSVB 073-077 FTCI/FMT (4B15) 


3 


. 000 


EA 


3 


D087651 


D 


LEG FORG/OSVB 








3 


D087656 


B 


LEG FORGE INSP 








2 


9860104 




HC-1 HARD METAL 


0 


,309 


LB 


2 


9860427 




HARDMETAL ROD ST-70M 


0 


.027 


LB 


2 


9976500 


B 


F TCI 7/16 OD 9/32GP/GR 311/. 015 CHAMP 


3 


.000 


EA 


3 


D061257 


B 


DWG F TCI 7/16 OD 








2 


0024824 




1/4 FLAT SHALE BURN PLUG 


3 


-000 


EA 


3 


D0024824 




DWG. 1/4 FLAT SHALE BURN PLUG 








2 


D099548 


B 


LEG PAINT OFF 








2 


D098790 


F 


RSVR DETAIL - 








2 


D089087 


A 


JET CIRC DETAIL 








2 


D203413 




LEG MILLING DTL 








2 


D205385 




JRNL FINISH DTL 








2 


D20S384 




JRNL MACH DTL 








2 


D205386 




LEG REMILL DTL 








2 


D205389 




SHALE BURN INSERT ASSY 










9977347 


B 


BHP 7/16 DIA 2.17 LG - .110 LIP 


3 


-000 


EA 


2 


D090795 


L 


DWG BHP 










9970531 


B 


7/16 DIA BALL 


42 


.000 


EA 


2 


D0024795 


B 


DWG BALL BEARING 








2 


50-6(B) 




SPEC - 50-6 (B) 






EA 




0026855 




AG PLT /SPIN. BRG. SLV 1.9935ID X.070 X .540 


3 


-0 00 


£A 


2 


D0026855 




DWG SILVER SPINODL BRG SLV (PRO-E ) 










0018415 


A 


BULLET SEAL 077-084 


3 


• 000 


EA 


2 


D200502 


A 


DWG BULLET SEAL 
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Item Description: 077 F10T ER5879 2312 FPD/AG BRG/SF IADC 437X 



jEVEL COMPONENT REV DESCRIPTION QUANTITY UOU 





t^nn*3 1 7 a n 


a 


DWG 


077-097 DOMEVENT II RSVR ASSY (PRO-E) 










nmi 7 "J ^ 


a 


077- 


097 CANNISTER: DMVT II 


3 


.000 




•3 
J 


no fi5l 71 ^ 

1>U U d£ 4, r J 




DWG 


077-097 CANNISTER: DMVT II (PRO-E) 








±* 


O051 "710 




077- 


097 DMVT II RSVR BOOT ASSEMBLY 


3 


.000 


EA 


•a 
J 






DWG 


077-097 DMVTII RSVR BOOT ASSY W/9RIBS 








3 


0021909 

\*r v/ a* _Lp ^ w ^ 




077- 


097 BOOT RUBBER: (PRO-E) 






EA 


3 


0021711 




077- 


097 DMVT II BOOT REINFORCING SLEEVE 






EA 


4 


no 09 i 71 i 




DWG 


077-097 DMVT II BOOT R.F. SLV (PRO-E) 












o 

0 


077- 


097 DMVT II BOOT DISC 






EA 


4 


Do 0217 12 




DWG 


077-097 DMVT II STEEL BOOT DISC (PRO-E) 








A 
*± 


- e fan 




SPEC - 50-6 (N) 






EA 


2 


0051 73£ 




077- 


097 RSVR END CAP: DMVT II 


3 


.000 


EA 


3 


D0021736 




DWG 


077-097 RSVR END CAP: DMVT II (PRO-E) 








2 


0021713 


A 


077- 


097 BELLEVILLE SPRING: DMVT II 


3 


.000 


EA 


3 


DDDP 1713 


A 


DWG 


077-097 (STAINLESS) B- SPRING : (PRO-E) 








3 


50-6 (L) 




SPEC - 50-6{L) 






EA 


2 


0021737 




077- 


097 DMVT II RETAINING RING 


3 .000 


EA 


3 


D002173 7 




DWG 


077-097 RETAINING RING (PRO-E) 








2 


0017620 


A 


PIPE PLUGS (FLUSH TOP) 1/8-27 - 7/8 TAPER 


3 


.000 


EA 


3 


D200049 


A 


DWG 


PIPE PLUG (FLUSH TOP) (PRO-E) 








2 


0016327 




077- 


097 CANNISTER O-RINGS MAT 1 L NBR-R 


6 


.000 


EA 


3 


D093799 


A 


DWG 


O-RING STATIC 










9970569 


C 


O-RING STATIC AS 568-2X8 / 95 SERIES 


3 


.000 


EA 


2 


D093799 


A 


DWG 


O-RING STATIC 










9930677 


A 


BOX 


ASSY (C) 7 5/8 - 7 7/8 3-CONE BITS 


1 


.000 


EA 


2 


9930659 


A 


BIT 


BOX C,CC 075 -. 077 ALL TYPES 


1 


.000 


EA 


3 


D090379 


L 


DWG 


BIT BOX PRINTING & INSIDE DIMENSIONS 








2 


99306^0 




BOX 


LINER (CO 7 5/8-7 7/Q ALL TYPES 


1 


.000 


EA 


3 


D090379 


H 


DWG 


BIT BOX LINER 








2 


0004697 




BOX 


STABLZR (C) 7 5/8 - 7 7/B ALL TYPES 


1 


.000 


EA 


3 


D0952B7 


E 


DWG 


BIT BOX STABILIZER 








2 


9930043 




BOX 


TOP (C) 7 5/8 - 7 7/8 


1 


■ 000 


EA 


3 


D090380 


J 


DWG 


BIT BOX TOPS & BOTTOMS 








2 


9930044 




BOX 


BOTTOM (C) 7 5/B - 7 7/8 (PLYWOOD) 


1 


.000 


EA 


3 


D090380 


J 


DWG 


BIT BOX TOPS Sl BOTTOMS 








2 


9930653 


A 


BOX 


BOTTOM (C) 7 5/8 - 7 7/8 (FIBRBOARD) 


1 


.000 


EA 


3 


D0903B0 


J 


DWG 


BIT BOX TOPS & BOTTOMS 








2 


0018573 




BIT 


BOX LABEL (LARGE) 


1 


.000 


EA 


3 


D200136 


A 


DWG 


BIT BOX LABEL (LARGE) 








3 


0017781 




BIT 


BOX LABEL (LARGE) 


1 


.000 


EA 


3 


0017782 




BIT 


BOX LABEL (LARGE) 


1 


.000 


EA 




9860483 




BIT 


GREASE STL -057 


I. 000 


LB 


2 


9860484 




GREASE -BRG & 0 - RING - TEXCLAD #2 


0 


,500 


LB 


2 


9860485 




PIN 


PROT COATG- TEXACO COMPND "L" RUST PREV 


0 


.125 


LB 


2 


9860496 




WELD FILLER- SEAMS & CROWN- AWS E70S-6 


1 


.000 


LB 


2 


9860487 




WELD FILLER-BALL HOLE PLUG-AWS E70S^6 


0 


.125 


LB 




0000091 




VEE 


SHIM/OSVB 073 - 077 BITS 


1 


.000 


EA 


2 


D039769 


B 


DWG VEE SHIM/OSVB 
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iEVEL COMPONENT REV DESCRIPTION 



QUANTITY UOfl 



2 


D044937 


B 


DWG SIDE SHIM/OSVB 








9974315 


A 


DOME SHIM/OSVB 7 5/8 - 7 7/8 BITS 


1.000 


E* 


2 


D046369 


A 


DWG DOME SHIM/OSVB 








0009960 




BXT BOX LABEL #2 - "SCULPTURED" INSERTS 


1.000 


EA 


2 


D095644 




DWG BOX LABEL #2 - "SCULPTURED" INSERTS 








0014200 


E 


THRUST WASHER 1.059ID X 1.820ODX .070 SLV 


3*000 


EA 


2 


D098470 


E 


DWG THRUST WASHER (SILVER PLATED) 








9860462 




BIT PAINT -METALLIC GREEN LACQUER 


0,250 


LB 




D095459 


A 


SEAL 5EL CHART 








D205379 




DWG LAYOUT LT077-F10T-04 







**■* End of Report - INDENTED Bill of Material Report *** 
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s 
.2f 

*53 

s 

s 

H 

a 
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